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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Application of 



Applicant(s) : Phelps, et al. 

Serial No. 110/625,886 

Filed : My 23, 2003 

Title : NON-TOXIC CORROSION-PROTECTION RINSES AND 

SEALS BASED ON RARE EARTH ELEMENTS 

Docket No. : UVD 0299 IA / UD 268 

Examiner : L. Zheng 

Art Unit : 1742 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

DECLARATION OF JEFFREY A. STURGILL 

Jeffrey A. Sturgill, one of the applicants in the above-identified patent application, 
declares as follows: 

1 . I received a B. S degree in Geology from the University of Toledo in 1 986. I was 
employed by the University of Dayton from November 1993 until September 2006. I 
have been working the area of corrosion-inhibiting pigments since 1996, and in the area 
of corrosion/materials degradation since 1985. 

2. I am familiar with this application as well as the Office Action mailed September 
10, 2007, including the rejections made by the Examiner therein. I am also familiar with 
the references cited by the Examiner in that Office Action including U.S. Patent Nos. 
6,200,672 to Tadokoro (treated as equivalent to WO 98/48075). 

3 . I previously prepared solutions using Tadokoro ' s process and the organic 
compounds 2-hydroxynicotinic acid, catechol, dextrose (as a surrogate for y- 
cyclodextrin) and salicylic acid (slightly less soluble than 2-hydroxynicotinic acid) using 
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the procedure set out in Tadokoro. See Declaration of Jeffrey A. Sturgill filed with the 
Amendment of June 26, 2007. 

4. The solubility of the dexteose-conteining solution was not determined because it 
was too high as discussed in the Declaration of Jeffrey A. Sturgill filed with the 
Amendment of June 26, 2007. 

5. The catechol/ammonium cerium IV nitrate reaction was repeated because there 
was not enough product (which was almost entirely pure carbon) from the earlier reaction 
on which to perform the solubility test. The reaction was carried out in the same way as 
described in Declaration of Jeffrey A. Sturgill filed with the Amendment of June 26, 
2007. 

6. The solid reaction products prepared in accordance with Tadokoro were evaluated 
for their solubility characteristics. The three solid reaction products evaluated included: 
1) salicylic acid/ammonium cerium IV nitrate; 2) catechol/ammonium cerium IV nitrate; 
and 3) 2-hydroxynicotinic acid/ammonium cerium IV nitrate. 

The samples were prepared for solubility determination in a manner similar to that 
described in ASTM D-2448: Water-Soluble Salts in Pigments by Measuring the Specific 
Resistance of the Leachate of the Pigment. This specification describes weighing a mass 
of the pigment, and then contacting the mass of powdered pigment with nine times the 
mass of deionized water. In the specification, the specific resistance of the 'extracting' 
deionized water sample placed in contact with the pigment is then determined, in order to 
measure how many ions were placed into the water from the pigment. This allows for a 
determination of the Total Salts being solubilized by the water - in effect, measuring the 
total solubility of the pigment in water. For this effort, that information is only part of 
what is needed. A measure of the cerium being extracted from the pigment/resultant 
solid was needed. Therefore, the extracting water sample was analyzed by inductively 
coupled plasma (ICP) spectroscopy in order to derive the quantity of soluble cerium in 
each sample. 
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The ICP results for each sample are attached. Specifically, Sample 1 (reaction 
product of ammonium cerium IV nitrate and salicylic acid (Exhibit 1)) indicates a 
quantity of extracted cerium corresponding to an average of 1071 ppm (0.1 wt. %). 
Sample 2 (reaction product of ammonium cerium IV nitrate and catechol (Exhibit 2)) 
indicates a quantity of extracted cerium corresponding to an average of 6.5 ppm (0.0001 
wt.%). Lastly, Sample 3 (reaction product of ammonium cerium IV nitrate and 2- 
hydroxynicotinic acid (Exhibit 3)) indicates a quantity of extracted cerium corresponding 
to an average of 81610 ppm (8.16 wt. %). As can be seen from the ICP data, smaller 
concentrations of other elements were detected. 

Based upon a molecular weight for cerium of 140.1, these extracted 
concentrations correspond to cerium solubilities of: 

Sample 1: 7.1.x 10-3 moles/liter 
Sample 2: 4.3 x 10-5 moles/liter 
Sample 3: 5.8 x 10-1 moles/liter 

Tadokoro reported the solubility for the catechol and 2-hydroxyrucotinic acid 
complexes as 0.01 mol/1 or less, 

7. The cerium content of the catechol/ammonium cerium IV nitrate reaction product 
is extremely low (0.0001 wt.%). The measured cerium content is probably some 
residual, reduced starting material. The reaction product was previously tested to be 
almost pure carbon. See Declaration of Jeffrey A. Sturgill filed with the Amendment of 
June 26, 2007. 

8 . The portion of the extract for all three solid materials that was not used for ICP 
analysis was then subjected to redox detennination. This analysis was previously 
described in Paragraph 12 of the Declaration of Jeffrey A. Sturgill filed with the 
Amendment of June 26, 2007, but without the digestion procedure described because the 
extract was already in liquid form. Specifically, the titration was the procedure described 
on page 246 of Reagent Chemicals - Specifications and Procedures 10th by the ACS 
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Committee on Analytical Reagents, 2006. The 9:1 water/solid extract described above 
was titrated with a 0. 1 N ferrous sulfate solution in the presence of a redox probe in order 
to determine if the cerium present was trivalent or tetravalent. These titration curves for 
Samples 1 through 3 indicate no change in oxidation state of the cerium in the presence 
of the ferrous reducing agent. See Exhibits 4-6. Therefore, there is no cerium (IV) 



9. Tadokoro does not describe having performed any procedure to determine the 
valence of the rare earth metal in the complex formed by the process described there. 

1 0. The process described in Tadokoro is non-enabling for making a tetravalent 
cerium complex, and it would take undue experimentation to produce a tetravalent 
cerium complex using Tadokoro's process. 

The declarant further states that the above statements were made with the 
knowledge that willful false statements and the like are punishable by fine and/or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that 
such willful false statements may jeopardize the validity of this application or any patent 
resulting therefrom. 
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